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(57) ABSTRACT 

A mobile phone 100 with music reproduction function 
comprising a reproduction unit 106 that reproduces music 
data and a ring tone which are recorded in a music data 
recording medium 105 and a ring tone, a communication 
unit 108 that detects an incoming call from outside and a 
control unit 103 that instructs the reproduction unit 106 to 
perform a fade-out process of reproducing music data and to 
perform a fade-in process of outputting a ring tone when the 
communication unit 108 detects an incoming call while the 
reproduction unit 106 is reproducing music data. 
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Fig.10 
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Fig. 12 
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MOBILE PHONE WITH MUSIC REPRODUCTION 
FUNCTION, MUSIC DATA REPRODUCTION 
METHOD BY MOBILE PHONE WITH MUSIC 
REPRODUCTION FUNCTION, AND THE 

PROGRAM THEREOF 

TECHNICAL FIELD 

0001. The present invention relates to a mobile phone 
with music reproduction function, and especially relates to 
a mobile phone which is characterized by the operations at 
the time of receiving a call when a call arrives during 
reproducing music data, during a talk, and after finishing a 
talk. 

BACKGROUND ART 

0002. A memory has been remarkably miniaturized and 
had larger capacity in recent years. In addition, as the audio 
compression technologies have been improved, new com 
pression methods such as MP3 (MPEG1 Audio Layer 3) 
have been Suggested, wherein the quality of original Sound 
in LPCM (Linear Pulse Code Modulation) is not so dete 
riorated as to be unfitted for comfortable listening even if it 
is compressed into one tenth of the original one. AS these 
technologies have developed, it has been possible, for 
example, to record music data for one album on a Stamp 
sized Semiconductor memory. 

0003. On the other hand, from the viewpoint of music 
distribution, in addition to the conventional distribution via 
package media Such as cassette tapes and CDS, there are 
indications that the form of directly downloading music data 
via Internet or the like (hereinafter referred to as “electronic 
music distribution”) has been widely used. 
0004. In the electronic music distribution, as mentioned 
above, the form of downloading music data Via Internet 
using a personal computer (PC) is popular. However, Since 
a PC costs lots of initial investment, other distribution 
channels than PC-Internet have been considered, and among 
them, the form of downloading music data by using a mobile 
phone has attracted much attention. Although a mobile 
phone has now problems of Slow communication Speed and 
high communication costs, it is expected that it can be one 
of the leading distribution channels if these problems are 
overcome by future improvement of communication tech 
nology. This is because mobile phones are very widely used 
and they need not So much cost of equipments required for 
electronic music distribution as PCs and others. 

0005 FIG. 1 is a diagram showing one example of a 
System of downloading/reproducing music data by using 
electronic music distribution. This music data downloading/ 
reproducing System is comprised of a mobile phone 1101, a 
music reproduction player 1102 and a recording medium 
1103. The mobile phone 1101, having a recording medium 
Slot for inserting the after-mentioned recording medium 
1103 in the body thereof, records the music data downloaded 
via Internet onto the recording medium 1103. The music 
reproduction player 1102, having a recording medium Slot 
for inserting the recording medium 1103 therein, reads out 
and reproduces the music data recorded in the recording 
medium 1103. The recording medium 1103 is a portable 
memory Such as a Semiconductor memory, and Stores the 
music data recorded by the mobile phone 1101. 
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0006. As shown in FIG. 1, if it is considered that the 
music data is downloaded by a mobile phone for listening to 
music, it may happen that after recording the downloaded 
music data onto the portable recording medium 1103, the 
recording medium 1103 is removed from the mobile phone 
1101 and then inserted again into the music reproduction 
player 1102 for reproduction thereof. However, since car 
rying about both a mobile phone and a music reproduction 
device on the way to office and/or School means occupying 
the Space Such as a bag with them, a mobile phone with 
music reproduction function, that is an integrated composite 
device having functions of both a mobile phone and a music 
reproduction device (hereinafter referred as a mobile phone 
with music reproduction function) is desired. 
0007 As this kind of mobile phone with music repro 
duction function is just based on a phone, the processing 
which is not required for an ordinary music reproduction 
device is needed if a call arrives during reproducing music. 
For example, assuming that a call is received during listen 
ing to music by using a mobile phone with music reproduc 
tion function, it will be found that a mobile phone with 
music reproduction function has the following problems or 
challenges: 

0008 (1) Processing on Receiving a Call 
0009. An ordinary mobile phone informs a user of an 
incoming call by Sound (a ring tone) outputted mainly from 
a speaker of the main body. However, a mobile phone with 
music reproduction function must notify a user of a ring tone 
without fault even while the user is listening to music 
through headphones. Particularly if a melody tone is set to 
announce incoming calls, the music which the user is 
listening to must be clearly distinguished from the melody 
tone for incoming calls. In order to Solve these problems, 
Japanese Laid-Open Patent Application H09-321844 dis 
closes a portable communication device for outputting a ring 
tone by Switching from music reproduction Sound outputted 
from headphones, or outputting both a music reproduction 
Sound and a ring tone by overlapping them, So as to notify 
a user of a ring tone when he/she receives a call during 
reproducing music. 

0010 This device is, however, uncomfortable and 
troublesome for a user, because reproducing music is Sud 
denly Switched into a ring tone on an unexpected timing, or 
abruptly overlapped with a ring tone. 

0011. Also, it is desirable if the following processing is 
realized in addition to the above-mentioned processing on 
receiving a call. 

0012 (2) Processing During a Talk 
0013 Although it is generally desirable to stop reproduc 
ing music data during a talk, it is considered that music 
reproduction need not always be stopped if a communicating 
partner over a phone is a close perSon like a family member. 

0014 (3) Reproduction Resume 
0015. When a music reproduction player temporarily 
Stops music reproduction, it generally executes an operation 
of resuming music reproduction at the position of Stopping 
reproduction. Compared with this kind of player for music 
reproduction only, a user's request for a mobile phone with 
music reproduction function may be quite different in that 
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music reproduction is interrupted by receiving a call regard 
less of the user's will, that is, it is forced to be interrupted. 

DISCLOSURE OF THE INVENTION 

0016. It is accordingly an object of the present invention, 
in the light of the above-mentioned conventional problems, 
to provide a more user-friendly mobile phone with music 
reproduction function without making a user feel uncom 
fortable by offering not only processing to Solve problems 
which may arise when a call arrives during reproduction of 
music, but also various methods of music reproduction 
during a talk and reproduction resume after finishing a talk. 
0017 More specifically, the present invention has the 
following three objects: The first object of the present 
invention is to provide a mobile phone with music repro 
duction function that can Surely inform a user of receiving 
a call without interrupting music reproduction Suddenly 
when a call arrives during reproduction of music. 
0.018. Also, the second object of the present invention is 
to provide a mobile phone with music reproduction function 
for a comfortable use that can convert the reproducing music 
into BGM during a talk, or reproduce music which is preset 
for each communicating partner as BGM during a talk. 
0.019 Further, the third object of the present invention is 
to provide a mobile phone with Sophisticated music repro 
duction function that has as many resume functions as a 
dedicated music reproduction player or more, in which, in 
the case of Stopping reproduction of music on receiving a 
call, music reproduction is resumed at the position run back 
for a predetermined time period from that of receiving a call, 
or from the beginning of the music. 
0020. In order to achieve the above-mentioned objects, 
the mobile phone according to the present invention is a 
mobile phone with a content reproduction function, the 
mobile phone including: a reproduction unit operable to 
reproduce a content, an incoming call detection unit oper 
able to detect an incoming call from outside; a ring tone 
outputting unit operable to output a ring tone; a Stop unit 
operable to instruct the reproduction unit to Stop reproduc 
tion of the content after fading out the content, and to 
instruct the ring tone outputting unit to output a ring tone 
while fading in the ring tone, when the incoming call 
detection unit detects an incoming call while the reproduc 
tion unit is reproducing the content; a resume method 
Storage unit operable to Store information indicating at least 
two reproduction resume methods, and a control unit oper 
able to Select one of the at least two reproduction resume 
methods Stored in the resume method Storage unit, to Specify 
a reproduction Start position of the content based on the 
Selected reproduction resume method, and to instruct the 
reproduction unit to reproduce the content from the Specified 
reproduction start position, after reproduction is stopped by 
the reproduction unit in accordance with the instruction from 
the Stop unit and a conversation finishes, wherein the at least 
two reproduction resume methods include at least one of a 
method to reproduce the content from a beginning of the 
content which was being reproduced just before being 
Stopped, a method to reproduce the content from a point at 
which the reproduction of the content was stopped, and a 
method to jump back to the content for a specified time from 
a point at which the reproduction of the content was stopped 
and to restart the reproduction of the content at the point. 
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0021. In the above-mentioned mobile phone, the resume 
method Storage unit includes a resume position information 
Storage unit operable to Store per the content, resume posi 
tion information indicating at least one break point of 
content, and one of the at least two reproduction resume 
methods is a method to reproduce the content from the at 
least one break point indicated by the resume position 
information just before a point at which the reproduction of 
the content was Stopped. 

0022. The above-mentioned mobile phone further 
includes: a reproduction resume method memory unit oper 
able to memorize a reproduction resume method designated 
by a user, wherein the control unit is operable to instruct the 
reproduction unit to reproduce the content based on the 
designated reproduction resume method. 

0023 The above-mentioned mobile phone further 
includes: a measurement unit operable to measure a call 
duration, wherein the control unit is operable to instruct the 
reproduction unit to reproduce the content from the begin 
ning of the content which was being reproduced just before 
being Stopped, when the call duration measured by the 
measurement unit exceeds a predetermined duration. 

0024. Another aspect of the present invention is a content 
reproduction method of a mobile phone with a content 
reproduction function for Storing information indicating at 
least two reproduction resume methods in a memory in 
advance, the content reproduction method including: repro 
ducing a content; detecting an incoming call from outside; 
outputting a ring tone; temporarily Stopping reproduction of 
the reproduced content after fading out the content, and 
outputting a ring tone while fading in the ring tone, when an 
incoming call is detected while the content is being repro 
duced; and Selecting one of the at least two reproduction 
resume methods Stored in the memory, Specifying a repro 
duction Start position of the content based on the Selected 
reproduction resume method, and resuming reproduction of 
the content from the Specified reproduction Start position, 
after reproduction is Stopped and a conversation finishes, 
wherein the at least two reproduction resume methods 
include at least one of a method to reproduce the content 
from a beginning of the content which was being reproduced 
just before being Stopped, a method to reproduce the content 
from a point at which the reproduction of the content was 
Stopped, and a method to jump back to the content for a 
Specified time from a point at which the reproduction of the 
content was Stopped and to restart the reproduction of the 
content at the point. 

0025 Still another aspect of the present invention is a 
program embodied on a computer readable medium for 
execution by a computer of a mobile phone with a content 
reproduction function for Storing information indicating at 
least two reproduction resume methods in a memory in 
advance, the program including: computer readable program 
code operable to reproduce a content; computer readable 
program code operable to detect an incoming call from 
outside; computer readable program code operable to output 
a ring tone; computer readable program code operable to 
instruct the computer readable program code operable to 
reproduce a content to Stop reproduction of the content after 
fading out the content, and to instruct the computer readable 
program code operable to output a ring tone to output a ring 
tone while fading in the ring tone, when the computer 
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readable program code operable to detect an incoming call 
detects an incoming call while the computer readable pro 
gram code operable to reproduce a content is reproducing 
the content, and computer readable program code operable 
to Select one of the at least two reproduction resume methods 
Stored in the memory, to Specify a reproduction Start position 
of the content based on the Selected reproduction resume 
method, and to resume reproduction of the content from the 
Specified reproduction Start position, after reproduction is 
Stopped and a conversation finishes, wherein the at least two 
reproduction resume methods include at least one of a 
method to reproduce the content from a beginning of the 
content which was being reproduced just before being 
Stopped, a method to reproduce the content from a point at 
which the reproduction of the content was stopped, and a 
method to jump back to the content for a specified time from 
a point at which the reproduction of the content was stopped 
and to restart the reproduction of the content at the point. 

0.026 Furthermore, the present invention can be embod 
ied as a music data reproduction method including Steps for 
implementing the characteristic units included in the mobile 
phone, or as a program including the Steps. Also, the 
program can, of course, be distributed via a recording 
medium Such as CD-ROM or a communication network 
Such as Internet. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0027. These and other objects, advantages and features of 
the invention will become apparent from the following 
description thereof taken in conjunction with the accompa 
nying drawings which illustrate a Specific embodiment of 
the invention. In the Drawings: 

0028 FIG. 1 is a diagram that shows one example of a 
music data downloading/reproducing System by using elec 
tronic music distribution. 

0029 FIG. 2 is a diagram that shows appearance of the 
mobile phone 100 with music reproduction function of the 
present invention. 

0030 FIG. 3 is a functional block diagram that shows the 
structure of the mobile phone 100 with music reproduction 
function as shown in FIG. 2. 

0.031 FIG. 4 is a diagram that shows one example of the 
data Structure of digital music data which is recorded in the 
music data recording medium 105 as shown in FIG. 3. 

0.032 FIG. 5 is a diagram that shows the data structure of 
the information which is Stored in the incoming call pro 
cessing information storage unit 107 as shown in FIG. 3. 

0.033 FIG. 6 is a diagram that shows one example of the 
information which is Stored in the resume information 
storage area 303 as shown in FIG. 5. 

0034 FIG. 7 is a diagram that shows three examples of 
the resume methods among those which the mobile phone 
100 with music reproduction function performs. 

0.035 FIG. 8 is a diagram that shows by specific figures 
the relations between the incoming call reproduction posi 
tion information 312 which can be applicable for three types 
of resume patterns and the resume position information 
indicating an address of the reproduction resume position. 
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0036 FIG. 9 is a diagram that shows one example of the 
method of specifying the resume position in relation to a 
variation example of the resume pattern 2 by using the 
access point 208 in the music data recording medium 105 as 
shown in FIG. 3. 

0037 FIG. 10 is a flowchart that shows the operations of 
the control unit 103 when a call arrives during reproducing 
music data. 

0038 FIG. 11 is a flowchart that describes the operations 
of the control unit 103 on resuming reproduction of music 
data after finishing a talk if reproduction of music data is 
Stopped when a call arrives. 
0039 FIG. 12 is a flowchart that shows the operations of 
the control unit 103 in the case of receiving a call when 
music data is not being reproduced. 
0040 FIG. 13A is a timing chart that shows the sound 
Volume transition of the music data reproduction Sound of 
the mobile phone 100 with music reproduction function if a 
user responds to a call within a time Specified. 
0041 FIG. 13B is a timing chart that shows the sound 
volume transition of the ring tone of the mobile phone 100 
with music reproduction function if a user responds to a call 
within a time specified. 
0042 FIG. 14A is a timing chart that shows the sound 
Volume transition of the music data reproduction Sound of 
the mobile phone 100 with music reproduction function if a 
user does not respond to a call within a time Specified At. 
0043 FIG. 14B is a timing chart that shows the volume 
transition of the ring tone of the mobile phone 100 with 
music reproduction function if a user does not respond to a 
call within a time specified At. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

0044) The following is a detailed explanation of the 
Structure of the mobile phone with music reproduction 
function according to one embodiment of the present inven 
tion with reference to figures. In the present embodiment, 
the explanation will be given on the assumption that the data 
Subject to reproduction is limited to music data. Note that, 
however, the present invention is not limited to this embodi 
ment, and may be embodied in combination of image data 
and music data, text data and music data, image and text data 
and music data, and others. 
004.5 FIG. 2 is a diagram that shows the appearance of 
the mobile phone 100 with music reproduction function of 
the present invention. The mobile phone 100 with music 
reproduction function of the present invention is typically a 
composite machine of a mobile phone and audio reproduc 
tion player, and can be used as a personal headset Stereo as 
well as a phone. The mobile phone 100 with music repro 
duction function is mainly comprised of a main body 1, 
controller 2, headphones 3, and a music data recording 
medium 105. The main body 1 is equipped with a liquid 
crystal display panel 4, a ten key unit 5, a speaker 6, a 
microphone 7, a recording medium Slot 8, a music repro 
duction control key unit 9, a phone control key unit 10, an 
antenna 11 and others. The controller 2 is equipped with a 
liquid crystal display panel 12 and a music reproduction 
control key unit 13 and others. The headphones 3 are 
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Speakers which output music data reproduction Sound, a ring 
tone, partner's voice and others through the ear pad unit 
thereof which a user wears over his/her ears. 

0046) The liquid crystal display panel 4 displays the 
contents regarding a mobile phone Such as a phone number 
which a user inputs by operating the after-mentioned ten key 
unit 5, a caller's phone number on receiving a call, phone 
book data which a user registers, Setting of each function, a 
note, a text of e-mail, and a Web page, as well as the contents 
regarding a music reproduction player Such as a title of 
reproducing music data, music data reproducing order and a 
music data reproducing mode. 
0047 The ten key unit 5 is a unit for inputting keys 
indicating figures, characters, Symbols and cursor movement 
by which a user inputs a phone number and a text of an 
e-mail or Sets a reproduction mode of music data. The 
Speaker 6 outputs reproduction Sound of music data, a ring 
tone, a communicating partner's voice and others. The 
microphone 7 inputs a user's voice. 
0.048. The recording medium slot 8 is an inserting slot for 
connecting the music data recording medium 105 to the 
main body 1. The music reproduction control key unit 9 is 
a key input unit which is equipped with a Sound Volume 
button and buttons for various functions of a music repro 
duction player Such as music data reproduction start, rewind, 
fast-forward, reproduction Stop, and mode Settings. The 
phone control key unit 10 is a key input unit which is 
equipped with buttons for various functions of a mobile 
phone Such as calling, talking, holding, cutting the line, 
connecting with Internet, and cutting off the power. The 
antenna 11 transmits and receives a radio wave of mobile 
phone communication. 
0049. The liquid crystal display panel 12 mainly displays 
the abbreviated contents regarding music data reproduction. 
The music reproduction control key unit 13 is equipped with 
a Sound volume button and buttons for various functions of 
a music reproduction player Such as music data reproduction 
Start, rewind, fast-forward, reproduction Stop and mode 
Settings. 

0050 FIG.3 is a functional block diagram that shows the 
structure of the mobile phone 100 with music reproduction 
function as shown in FIG. 2. The mobile phone 100 with 
music reproduction function of the present invention is, as 
shown in FIG. 3, equipped with an input unit 101, a display 
unit 102, a control unit 103, a music data readout unit 104, 
a music data recording medium 105, a reproduction unit 
106, an incoming call processing information Storage unit 
107, a communication unit 108, a ring tone readout unit 109 
and a ring tone Storage unit 110. These component elements 
will be explained below. 
0051. The input unit 101, which is equivalent to an 
operation unit Such as the ten key unit 5, the music repro 
duction control key unit 9, the phone control key unit 10 and 
the music reproduction control key unit 13, and a voice 
Sound input unit Such as the microphone 7, accepts the input 
of a user's instructions by his/her operating the above 
mentioned operation unit. User's instructions include, for 
example, an instruction to accept the input of the commu 
nicating partner's phone number to make a call, a reproduc 
tion Start instruction to Start music reproduction, a stop 
instruction to Stop music reproduction, a fast-forward 
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instruction to fast-forward music reproduction and a rewind 
instruction to rewind music reproduction. 
0052 The display unit 102, which is the liquid crystal 
display panel 4 and the liquid crystal display panel 12 as 
shown in FIG. 2, displays a phone number of which input 
was accepted by the input unit 101 and a title of the 
reproducing music. 
0053. The control unit 103, which is typically equipped 
with a CPU, a ROM/RAM and others, controls each unit of 
the mobile phone 100 with music reproduction function by 
executing the programs Stored in the ROM. This means, for 
example, the control unit 103 interprets a users instruction 
of inputting a phone number via the input unit 101, instructs 
the communication unit 108 to make a call, and instructs the 
display unit 102 to display the phone number inputted by a 
user. Also, if a user instructs to reproduce music via the input 
unit 101, it instructs to read out music data to the after 
mentioned music data readout unit 104. 

0054 Further, when a call arrives, the control unit 103 
executes a specified incoming call processing depending on 
the incoming call processing methods Stored in the after 
mentioned incoming call processing information Storage 
unit 107. For example, if music is being reproduced when a 
call arrives, it instructs the after-mentioned ring tone readout 
unit 109 to read out the ring tone stored in the after 
mentioned ring tone Storage unit 110, instructs the after 
mentioned reproduction unit 106 to start fading out the 
reproducing music and fading in the ring tone, and instructs 
the after-mentioned music data readout unit 104 to stop 
reading out the music data after finishing fade-out. 
0055. In addition, if music data has been reproduced and 
reproduction thereof is stopped at the time of receiving a 
call, the control unit 103 instructs the music data readout 
unit 104 to read out the music data from a specified 
reproduction starting position based on the resume method 
Stored in the incoming call processing information Storage 
unit 107 when a talk finishes. 

0056. The music data readout unit 104 records the music 
data, image data, text data or the like downloaded by the 
after-mentioned communication unit 108 in the after-men 
tioned music data recording medium 105, as well as reads 
out the music data and otherS recorded in the music data 
recording medium 105 based on the instruction by the 
control unit 103 to read out music data. 

0057 The music data recording medium 105 is typically 
a Small-sized portable read/write recording medium com 
prised of a Semiconductor memory and others, and the music 
data downloaded from Internet and others via the after 
mentioned communication unit 108 is, for example, 
recorded therein. 

0058. The music data recording medium 105 has a sector 
Structure. Each Sector Stores digital data of 512 byte accord 
ing to the present embodiment. The music data recording 
medium 105 stores file system information for managing 
multiple Sectors as a file in the predetermined Sectors. The 
file system applied for the music data recording medium 105 
is based on the file system prescribed under ISO9293. Note 
that the music data recording medium 105 need not always 
be removable from the mobile phone 100 with music 
reproduction function of the present invention, and may be 
built in the mobile phone 100 with music reproduction 
function. 



US 2005/0239446 A1 

0059. The reproduction unit 106, which is equipped with 
an MPEG decoder, a D/A converter, a Sound volume con 
trolling circuit and a Speaker, reproduces music data, a ring 
tone and communicating Voice/Sound. It decodes, makes 
D/A conversion of, and reproduces the music data which the 
music data readout unit 104 reads out from the music data 
recording medium 105. The decoded music can be listened 
to over headphones or the like. Also, the reproduction unit 
106 has a sound volume controlling function such as fade-in 
and fade-out. 

0060. The incoming call processing information storage 
unit 107 is typically an EEPROM (Electrically Erasable 
Programmable Read-Only Memory), and a memory that 
Stores a communicating partner's phone number, ring tone 
reproduction methods when a call arrives, and information 
of resume of music data reproduction after finishing a talk. 
More Specifically as to resume of music data reproduction, 
the incoming call processing information Storage unit 107 is 
a memory in which the file name and position information 
of the music data which the reproduction unit 106 was 
reproducing, and the resume method (or the information for 
identifying the resume method) indicating at which position 
of the music data reproduction is to be resumed are Stored 
when the control unit 103 instructs the reproduction unit 106 
to stop music data reproduction. The control unit 103 refers 
to this information when it resumes music data reproduction, 
identifies appropriate music data and a specific readout 
position thereof, and instructs the music data readout unit 
104 to readout the music data. 

0061 Also, the incoming call processing information 
storage unit 107 stores the phone book registered by the user 
of the mobile phone 100 with music reproduction function. 
It also Stores the contents Set by the user of the processing 
method on receiving a call per communicating partner which 
the user designates corresponding to the phone book. 
0062) The communication unit 108 includes an antenna, 
a wireleSS transmission/reception unit and a communication 
interface which communicate with base Stations by wireleSS. 
Also, the communication unit 108 informs the control unit 
103 of start/finish of communication-related processes such 
as receiving a call, and Start and finish of a talk. 
0.063. The ring tone readout unit 109 reads out a ring tone 
from the after-mentioned ring tone Storage unit 110, in 
response to the instruction from the control unit 103 of 
reading out a ring tone. 
0064. The ring tone storage unit 110 is a recording 
medium in which ring tones are Stored. The ring tones which 
can be recorded therein are not limited to one, in other 
words, more than one ring tone may be recorded. In this 
case, the ring tone which is to be read out may be preset, or 
Selected at random. 

0065 FIG. 4 is a diagram that shows one example of the 
data Structure of digital music data which is recorded in the 
music data recording medium 105 as shown in FIG. 3. As 
shown in FIG. 4, the music data recording medium 105 is 
comprised of a Song data Storage area 201 in which the 
music data is Stored per Song in a file format, and a 
reproduction path management area 202 in which reproduc 
tion path information that defines the reproduction order of 
the music data is Stored. 

0.066 The song data storage area 201 is an area in which, 
song data 203 recorded in an MPEG2-AAC (Advanced 
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Audio Coding) format, for example, is stored per Song in a 
file format. Note that OsNs 999 song data, that is, a 
maximum of 999 Song data can be Stored in the Song data 
Storage area 201. 

0067. On the other hand, the reproduction path manage 
ment area 202 is an area in which the reproduction path 
information, that is, the information that defines reproduc 
tion order of the Song data 203 recorded in the Song data 
Storage area 201 is Stored. Reproduction path information is 
comprised of a number of melodies 204 indicating the 
number of the song data 203 recorded in the song data 
storage area 201, and reproduction control information 205 
of each Song data 203 recorded in the Song data Storage area 
2O1. 

0068. The number of melodies 204 is the information 
indicating the number N of the song data 203 stored in the 
Song data Storage area 201, that is, the number of music data 
recorded in the music data recording medium 105, and 
OsNs999, that is, a maximum of 999 melodies can be 
recorded according to the present embodiment, as described 
above in the explanation of the song data 203. 

0069. The reproduction control information 205 is com 
prised of a file name 206 indicating the file name of the Song 
data 203, a number of access points 207 indicating the 
number M of the access points which can be selected for a 
reproduction resume position of the Song data 203 when 
music reproduction is resumed as described later, and acceSS 
points 208 indicating the address position of each acceSS 
point. Note that the number of access points 207 is 
0s. Ms 99, that is, 99 at maximum. 

0070. By the way, the music data recording medium 105 
is equipped with a so-called FAT (File Allocation Table) file 
system prescribed under ISO9293 as described before, and 
can identify the said file based on the file name described in 
the file name 206 So as to Specify the recording Start address 
and recording end address of the Song data 203 based on the 
information of the FAT table. 

0071. Further, in reproducing music, the song data 203 is 
reproduced in the order described in the reproduction control 
information 205. For example, if the song data #1 is 
described in the reproduction control information #1, the 
Song data #3 in the reproduction control information #2, and 
the song data #2 in the reproduction control information #3, 
respectively, the Song data is reproduced in the order of data 
#1, #3 and #2. 

0072 AS mentioned above, according to the data struc 
ture of the music data recording medium 105 as shown in 
FIG. 4, music data itself can be stored in the music data 
recording medium 105, and, at the same time, the reproduc 
tion order thereof can be defined by the reproduction path 
information Stored in the reproduction path management 
area 202. 

0073 FIG. 5 is a diagram that shows the data structure of 
the information which is Stored in the incoming call pro 
cessing information storage unit 107 as shown in FIG. 3. As 
shown in FIG. 5, the incoming call processing information 
Storage unit 107 is comprised of a phone book Storage area 
301, an incoming call processing method Storage area 302, 
a resume information Storage area 303 and resume method 
storage area 304. 
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0.074 The phone book storage area 301 is an area in 
which a user of the mobile phone 100 with music reproduc 
tion function of the present invention registers the commu 
nicating partners’ phone numbers and names by operating 
the input unit 101. The phone book storage area 301 is 
comprised of a number of registrants 305 indicating the 
number L of the registered communicating partners, and a 
registrant 306 indicating the information of registered com 
municating partners. 
0075) The number of registrants 305 is the information 
indicating how many registrants data are registered in the 
phone book storage area 301, and Os Ls 99, that is, a 
maximum of 99 registrants can be registered. 
0.076 The registrant 306 is further comprised of a regis 
trant name is 307, a phone number 308, an incoming call 
processing method 309 and a BGM file name 310. 
0077. The registrant name 307 describes the names which 
the user of the mobile phone 100 with music reproduction 
function inputs when he/she registers the communicating 
partners in the phone book storage area 301. The phone 
number 308 describes the phone numbers of the communi 
cating partners whose names are written in the registrant 
name 307. The incoming call processing method 309 is the 
information indicating the processing method on receiving a 
call per registrant (communicating partner over a phone) 
whose name is written in the registrant name 307, and if 
music reproduction is stopped on receiving a call and a ring 
tone is reproduced, for example, “1” is written. If music is 
reproduced as BGM during a talk without Stopping repro 
duction thereof on receiving a call, “2 is written. The BGM 
file name 310 stores the file name of the music data that is 
to be reproduced as BGM during a talk if a call arrives from 
the registrant whose name is written in the registrant name 
307 while music data is not being reproduced. If a file name 
of the music data that is to be reproduced as BGM is not 
specified, “0” is written. 
0078. Note that, according to the present embodiment, 
when the incoming call processing method 309 is “2” and a 
call arrives during reproducing music data, the reproducing 
music data is continued to be reproduced as BGM without 
Stopping it. Also, when the incoming call processing method 
309 is “2” and a call arrives while music data is not being 
reproduced, the music data having the file name written in 
the BGM file name 310 is reproduced as BGM. The present 
invention is not, of course, limited to this embodiment, but 
if a call arrives during reproducing music data and when the 
incoming call processing method 309 is “2, for example, 
reproduction of music data can be stopped once So as to 
reproduce the music data having the file name written in the 
BGM file name 310. 

0079 Next, the incoming call processing method storage 
area 302 is an area in which a processing method on 
receiving a call for a caller who is not registered in the phone 
book Storage area 301 is Stored. The processing method on 
receiving a call is as follows: If reproduction of music data 
is Stopped and a ring tone is reproduced when a call arrives 
during reproducing music data, “1” is written. If reproduc 
tion of music data is not stopped when a call arrives and 
music data is reproduced as BGM during a talk, “2” is 
written. 

0080) Note that an area for storing a file name of music 
data for BGM such as the BGM file name 310 is not set up 
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in the incoming call processing method storage area 302. 
Therefore, when a call arrives while music data is not being 
reproduced even if "2 is Stored in the incoming call 
processing method storage area 302, music data is not 
reproduced as BGM for a caller who is not registered in the 
phone book storage area 301. The present invention is not 
limited to this embodiment, of course, but music data can 
also be reproduced as BGM during a talk for a caller who is 
not registered in the phone book Storage area 301, by Setting 
up in the incoming call processing method storage area 302 
an area for Storing the file name of music data which is to be 
reproduced as BGM during a talk for a caller who is not 
registered in the phone book Storage area 301 So as to 
describe the file name of music data which is to be repro 
duced as BGM during a talk as it is written in the BGM file 
name 310. 

0081. The resume information storage area 303 is com 
prised of the resume file name 311 and the incoming call 
reproduction position information 312. 
0082 The resume file name 311 describes the file name 
of music data which is being reproduced when the control 
unit 103 instructs to stop reproduction thereof, if a user of 
the mobile phone 100 with music reproduction function is 
reproducing music data when a call arrives. On the other 
hand, if music data is being reproduced when a call arrives, 
the incoming call reproduction position information 312 
describes address information indicating the reproduction 
position of music data at the point of time when the control 
unit 103 instructs the reproduction unit 106 to stop repro 
duction thereof. 

0083 FIG. 6 is a diagram that shows one example of the 
information which is Stored in the resume information 
storage area 303 as shown in FIG. 5. The resume informa 
tion storage area 303 stores a resume file name 401 and 
incoming call reproduction position information 402. In the 
resume file name 401, the file name “Song01.aac' of the 
music data is written which is being reproduced when a call 
arrives, that is, when the control unit 103 instructs the 
reproduction unit 106 to Stop reproducing the music data. On 
the other hand, in the incoming call reproduction position 
information 402, the reproduction position of the file, which 
is being reproduced when a call arrives, that is, when the 
control unit 103 instructs the reproduction unit 106 to stop 
reproducing the music data, is written as byte number from 
the beginning of the file, “1234, for example. It is possible 
to Specify the file of the music data which is being repro 
duced when a call arrives and the reproduction position 
thereof according to the information. 
0084. The resume method storage area 304 is an area in 
which the number corresponding to the resume patterns 
indicating a plurality of types of resume methods is Stored. 
Music data reproduction is resumed according to the Said 
resume methods if a user of the mobile phone 100 with 
music reproduction function is reproducing music data when 
a call arrives and stops reproducing music data during a talk. 
There are three types of resume patterns, resume pattern 1 of 
resuming reproduction at the position of stopping thereof 
after finishing a talk, resume pattern 2 of resuming repro 
duction at the position rewound for a Specified time of 
Seconds from the position of stopping reproduction, and 
resume pattern 3 of resuming reproduction from the begin 
ning of the music, and they are Stored in the resume method 
storage area 304 as numbers “1”, “2 and “3”, respectively. 
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0085. Note that, although, in the case of resume pattern 2 
of resuming reproduction at the position which is rewound 
for a specified time of Seconds, a fixed value of rewinding 
time, for example, 5 Seconds or 3 Seconds is Stored in a 
ROM, the mobile phone 100 with music reproduction func 
tion of the present invention is not limited to this embodi 
ment. An area for Storing rewinding time of Seconds from 
the position of Stopping reproduction can be set up further in 
the resume method Storage area 304, for example, So as to 
store the time inputted by a user therein. Further, in the case 
of resume pattern 2, if a call time during Stopping repro 
ducing music data is counted and is beyond a specified 
threshold, the resume pattern 3 may be uniformly applied 
even if “2' is stored in the resume method storage area 304, 
So as to resume reproducing music data from the beginning 
a melody of the music data. 

0.086 FIG. 7 is a diagram that shows three examples of 
the resume methods among those which the mobile phone 
100 with music reproduction function performs. In FIG. 7, 
assume that the Song data 203 is being reproduced from a 
song beginning 501, the communication unit 108 detects 
receipt of a call at the position shown as a incoming call 
point 503, and the control unit 103 instructs the reproduction 
unit 106 to stop reproducing music data. In FIG. 7, accord 
ing to the resume method as shown in the resume pattern 1, 
reproduction is resumed at an address Stored in the incoming 
call reproduction position information 312 in the incoming 
call processing information storage unit 107. Next, accord 
ing to the resume method as shown in the resume pattern 2, 
reproduction is resumed at a resume position 502 which is 
run back for a Specified value from an address Stored in the 
incoming call reproduction position information 312. Here, 
running back for a specified value means resuming repro 
duction at the point run back for 5 Seconds, for example, 
from the point of reproduction on receiving a call. Note that, 
in order to run back for a specified value, it is necessary in 
reproduction to Store addresses per Second, for example, in 
a RAM from the beginning of the file and calculate an 
appropriate address at which reproduction is resumed based 
thereon. 

0.087 Finally, according to the resume pattern 3, regard 
less of an address value Stored in the incoming call repro 
duction position information 312 in the incoming call pro 
cessing information Storage unit 107, reproduction is 
resumed from the song beginning 501. FIG. 8 describes 
Specific figures indicating the resume positions according to 
these three types of resume methods. 

0088 FIG. 8 is a diagram that shows by specific figures 
the relations between the incoming call reproduction posi 
tion information 312 which can be applicable for three types 
of resume patterns and the resume position information 
indicating an address of the reproduction resume position. In 
FIG. 8, a resume pattern 601 shows three types of resume 
patterns as shown in FIG. 7. Incoming call reproduction 
position information 602 shows address information from 
the beginning of the file of the song data 203 which is being 
reproduced when a call arrives. Each information Stored in 
resume position information 603 indicates at which position 
of the Song data 203 the reproduction is resumed among 3 
types of resume methods. Further, assume that the address 
which is Stored in the incoming call reproduction position 
information 312 in the incoming call processing information 
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storage unit 107 is “1234". In this case, according to the 
resume pattern 1, the address as resume position information 
is also “1234, Since reproduction is resumed at the repro 
duction position at the point of receiving a call. Next, 
according to the resume pattern 2, the resume position is run 
back for a specified value from the reproduction position at 
the point of receiving a call, 5 Seconds for reproduction, for 
example. “765” indicates the address value which is run 
back for the said specified value from “1234". Lastly, 
according to the resume pattern 3, the address as resume 
position information is “0” Since reproduction is resumed 
from the song beginning 501. 

0089. As described above, according to the mobile phone 
100 with music reproduction function of the present inven 
tion, three types of resume patterns 1-3 of the resume 
pattern 601 can be provided, thereby producing an effect that 
a user can choose and perform a resume method preferable 
for himself/herself among the above-mentioned methods 1 
3. 

0090 FIG. 9 is a diagram that shows one example of the 
method of specifying the resume position in relation to a 
variation example of the resume pattern 2 by using the 
access point 208 in the music data recording medium 105 as 
shown in FIG. 3. For example, points which seem to be 
preferable for a user to resume reproduction Such as the 
beginning of the first chorus, the beginning of the Second 
chorus or each passage are Stored beforehand in the access 
point 208. According to the present embodiment, 4 access 
points, first access point 704, second access point 705, third 
access point 706 and fourth access point 707 are registered 
therein. In FIG. 9, the top arrow indicates that the repro 
duction unit 106 reproduces the song data 203 from the song 
beginning 701, the communication unit 108 detects receipt 
of a call at the position shown as a first incoming call point 
702, and the control unit 103 indicates the reproduction unit 
106 to Stop reproducing music data. The Second arrow from 
the top indicates that the control unit 103 instructs the 
reproduction unit 106 to run back to the first access point 
704 just before the first incoming call point 702 so as to 
resume reproduction thereat. 

0091. On the other hand, the third arrow from the top 
indicates that the reproduction unit 106 reproduces the Song 
data 203 from the song beginning 701, the communication 
unit 108 detects receipt of a call at the position shown as a 
second incoming call point 703, and the control unit 103 
instructs the reproduction unit 106 to Stop reproducing the 
song data 203. Further, the fourth arrow from the top 
indicates that the control unit 103 runs back to the third 
access point 706 just before the Second incoming call point 
703 So as to resume reproduction thereat. 
0092. Note that, if there is no access point just before the 
incoming call point, the control unit 103 resumes reproduc 
tion from the song beginning 701. Further, a user can modify 
or add to the said access point 208 which is registered 
depending on the Song data 203 by providing the mobile 
phone 100 with music reproduction function with an editing 
function. 

0093. As described before, according to the above-men 
tioned variation example, the access point 208 is determined 
which is possible to be chosen for the resume position 
depending on the contents of Song data 203, and therefore, 
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a user can decide more meaningful resume position than that 
decided based on the address information meaningleSS for a 
user who listens to music. Further, there is an effect that a 
variety of resume methods can be realized flexibly at a user's 
request by Setting Such a variety of resume patterns. 
0094) Next, the operations of the mobile phone 100 with 
music reproduction function as Structured above are 
explained below by using flowcharts of FIG. 10-FIG. 12 
and timing charts of FIG. 13A-FIG. 14B. 
0.095 FIG. 10 is a flowchart that shows the operations of 
the control unit 103 when a call arrives during reproducing 
music data. The control unit 103 waits for a notice of 
receiving a call from the communication unit 108 during 
reproducing music data in the reproduction unit 106 (S801). 
If the control unit 103 receives a notice of receiving a call 
from the communication unit 108, it examines whether a 
caller's phone number is Stored in the phone book Storage 
area 301 of the incoming call processing information Storage 
unit 107, and determines whether the caller has been already 
registered in the phone book storage area 301 (S802). If the 
caller has been already registered as result of determination, 
the control unit 103 reads out the incoming call processing 
method stored in the incoming call processing method 309 
(S803). On the other hand, if the caller has not registered in 
the phone book Storage area 301 as a result of determination 
of Step S802, the control unit 103 reads out the incoming 
call processing method Stored in the incoming call proceSS 
ing method storage area 302 (S805). 
0096) Then, the control unit 103 determines, based on the 
read-out incoming call processing method, whether to Stop 
reproducing music data or continue reproducing music data 
as BGM (S804). If the control unit 103 determines to stop 
reproducing music data, it has the reproduction unit 106 Start 
fade-out processing of music data reproduction, and at the 
same time, has the ring tone readout unit 109 read out a 
predetermined ring tone from the ring tone Storage unit 110, 
and has the reproduction unit 106 Start fade-in processing of 
the read-out ring tone So as to reproduce the ring tone by 
mixing it with the reproduction sound of music data (S807). 
0097. Further, the control unit 103 has the reproduction 
unit 106 stop reproducing music data (S808), records the file 
name 206 of reproducing music data in the resume file name 
311 of the resume information storage area 303 within the 
incoming call processing information Storage unit 107 and 
the address information of the point of Stopping reproduc 
tion, that is, the resume position information in the incoming 
call reproduction position information 312 of the resume 
information storage area 303 (S809), and then, shifts to Step 
S810. 

0098. If the control unit 103 determines to continue 
reproducing music data as BGM in Step S804, it has the 
reproduction unit 106 tune down gradually the sound vol 
ume of the reproducing music data to that for BGM repro 
duction. At the Same time, it has the ring tone readout unit 
109 read out the predetermined ring tone from the ring tone 
storage unit 110, has the reproduction unit 106 start fade-in 
processing of the read-out ring tone, So as to reproduce the 
ring tone by mixing it with the BGM reproduction sound 
(S806), starts counting the time elapsed from the point when 
the ring tone starts reproducing, and waits for the notice of 
Starting communication from the communication unit 108 
(S810). 
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0099] The control unit 103 counts the time elapsed from 
the point when the ring tone starts reproducing, determines 
whether the communication unit 108 gives notice of starting 
communication before the Said counted elapsed time goes 
beyond a predetermined time, thereby determining whether 
or not a user responded to a call within a predetermined time 
(S811). If the user responded to a call within a predeter 
mined time, the control unit 103 finishes the process. On the 
other hand, if the user did not respond to a call within a 
predetermined time, it has the reproduction unit 106 stop 
reproducing the ring tone assuming that the user has no will 
to respond to a call (S812), resumes reproduction of music 
data if the reproduction thereof is stopped, and returns the 
Sound volume of music data to the ordinary Volume (in a call 
waiting mode) if the music data is being reproduced as 
BGM, So as to complete the processing. 

0100 Note that in the present embodiment, the control 
unit 103 has the reproduction unit 106 perform the process 
of fading in a ring tone So as to reproduce it mixed with the 
reproduction sound of music data or BGM. It is not always 
necessary to mix the ring tone with the reproduction Sound 
of music data, and the ring tone may be reproduced from the 
right (or left) side speaker of the headphones 3 and the 
reproduction Sound of music data may be reproduced from 
the left (or right) side speaker thereof, for example. 
0101 Since the mobile phone 100 with music reproduc 
tion function according to the above-mentioned embodiment 
determines whether to stop reproduction of reproducing 
music data or to continue reproduction thereof as BGM 
depending on the incoming call processing method stored in 
the incoming call processing method 309 for the registered 
communicating partner, it has an effect that a user can have 
choice to concentrate on his/her talk by Stopping reproduc 
tion of music depending on a communicating partner, or to 
enjoy BGM with him/her. Also, since the mobile phone 100 
with music reproduction function determines above-men 
tioned incoming call processing for a non-registered partner, 
depending on the incoming call processing methods Stored 
in the incoming call processing method Storage area 302, it 
can be set even for a partner who does not communicate So 
often whether to Stop reproduction of reproducing music or 
to continue reproduction, though uniformly. Further, the 
mobile phone 100 with music reproduction function auto 
matically stops reproduction of ring tone if a user does not 
respond to a call within a specified period from a point of 
receiving a call, it has an effect that consumption of a battery 
by reproduction of a ring tone is cut down. In this case, if 
oscillation by a vibrator as well as reproduction of ring tone 
is used in order to inform an incoming call, the Vibrator may 
be stopped at the same time of Stopping the ring tone, 
thereby producing an effect particularly in terms of cutting 
down consumption of a battery. 

0102 FIG. 11 is a flowchart that describes the operations 
of the control unit 103 on resuming reproduction of music 
data after finishing a talk if reproduction of music data is 
Stopped when receiving a call. 

0103) The control unit 103 waits for a notice of finishing 
a talk from the communication unit 108 (S901). If there is 
a notice of finishing a talk, it determines the resume method 
for resuming reproduction of music data. Here, the resume 
method is based on the assignment of resume patterns Stored 
in the resume method storage area 304 within the incoming 
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call processing information storage unit 107 (S902). If “1” 
is stored in the resume method storage area 304, for 
example, the resume pattern 1, is Specified. 

0.104) Next, music data which should be reproduced in 
the resume method determined in Step S902 is specified. 
The music data which should be reproduced is specified by 
the resume file name 311 of the resume information Storage 
area 303 within the incoming call processing information 
storage unit 107. Further, the control unit 103 specifies the 
resume position of specified music data. According to the 
resume pattern 1, for example, it specifies the address which 
is Stored in the incoming call reproduction position infor 
mation 312 of the incoming call processing information 
storage unit 107. Next, the control unit 103 instructs the 
music data readout unit 104 to read out music data from the 
specified resume position (S903). 
0105. Further, the control unit 103 instructs the repro 
duction unit 106 to reproduce the music data read out by the 
music data readout unit 104 So as to complete the processing 
(S904). In response to this instruction, the reproduction unit 
106 reproduces music data from the resume position Speci 
fied in Step S903. 
0106 AS described above, according to the present 
embodiment, the mobile phone 100 with music reproduction 
function resumes reproduction of interrupted music data 
according to the resume pattern Stored in the resume method 
Storage area 304, thereby producing an effect that after 
finishing a talk, the music data can be reproduced according 
to the preferred resume pattern which a user Selected before 
hand even if the reproduction of music is interrupted at a 
timing unexpected for a user. 

0107 FIG. 12 is a flowchart that shows the operations of 
the control unit 103 in the case of receiving a call when 
music data is not being reproduced. 
0108. The control unit 103 waits for a notice of receiving 
a call from the communication unit 108 (S1001). If there is 
a notice of receiving a call, the control unit 103 examines 
whether a caller's phone number is registered in the phone 
number Storage area 301 of the incoming call processing 
information storage unit 107 to determine whether the caller 
has already been registered in the phone number Storage area 
301 (S1002). If it is found, as the result of the determination, 
that the caller is not registered in the phone book Storage 
area 301, the control unit 103 completes the processing. 
0109) If it is found, as the result of the determination, that 
the caller is registered, the control unit 103 reads out the 
BGM file name 310 for the corresponding registrant 306 
within the incoming call processing information Storage unit 
107 (S1003). 
0110. Next, the control unit 103 determines whether the 

file name is Specified or not based on the contents of the 
read-out BGM file name 310 (S1004). If the content of the 
read-out BGM file name 310 is “0”, for example, it indicates 
that the file name is not registered, and if the content of the 
read-out BGM file name 310 is not “0”, it is the file name 
of the music data. The control unit 103 completes the 
processing, if the file name is not specified as the result of 
determination in Step S1004. 
0111. If the file name is specified as the result of deter 
mination in Step S1004, the control unit 103 waits for a 
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notice of Starting communication from the communication 
unit 108 (S1005). When it receives the notice of starting 
communication from the communication unit 108, it 
instructs the music data readout unit 104 to read out music 
data specified in the BGM file name 310, and starts a process 
of reproducing music data as BGM by instructing the 
reproduction unit 106 to reproduce the read-out music data 
as BGM (S1006), thereby completing the processing. 
0112 AS described above, according to the present 
embodiment, the mobile phone 100 with music reproduction 
function can reproduce music data as BGM even if a call 
arrives while music data is not being reproduced. Further, 
the mobile phone 100 with music data reproduction function 
can reproduce the music data specified by a user in the BGM 
file name 310 as BGM, thereby producing an effect that both 
a user and his/her communicating partner can enjoy listening 
to the music data as BGM by selecting the music data 
corresponding to the partner for the BGM file name 310 such 
as his/her favorite Song. 
0113 FIG. 13A is a timing chart that shows the sound 
Volume transition of the music data reproduction Sound of 
the mobile phone 100 with music reproduction function if a 
user responds to a call within a time specified. FIG. 13B is 
a timing chart that shows the Sound Volume transition of the 
ring tone of the mobile phone 100 with music reproduction 
function if a user responds to a call within a time specified. 
In FIG. 13A, the Sound volume transition as shown in a full 
line LA1 indicates the case (1) where a user is reproducing 
music data when a call arrives and “1” is stored in the 
incoming call processing method 309 or the incoming call 
processing method storage area 302 in FIG. 5. The sound 
Volume transition as shown in a dotted line LA2 indicates 
the case (2) where a user is reproducing music data when a 
call arrives and “2' is Stored in the incoming call processing 
method 309 or the incoming call processing method Storage 
area 302 in FIG. 5. The Sound volume transition as shown 
in a dashed line LA3 indicates the case (3) where a user is 
not reproducing music data when a call arrives and “2' is 
stored in the incoming call processing method 309 in FIG. 
5 and the music data is specified in the BGM file name 310. 
Both FIG. 13A and FIG. 13B indicate the Sound volume V 
on the vertical axis and time t on the horizontal axis. 

0114. In the above-mentioned case (1), as shown in a full 
line LA1, when a user receives a call at a time t=t1 during 
reproducing music data in volume v=v1 (in Step 801 of FIG. 
10), the control unit 103 checks the caller's phone number 
with the phone number 308 of each of the registrant 306 in 
the phone number Storage area 301 of the incoming call 
processing information storage unit 107 (Step S802). If they 
match each other, it reads out the incoming call processing 
method 309 of the registrant 306 (Step S803), and if they 
don’t match, it reads out the incoming processing method in 
the incoming processing method storage area 302 (Step 
S805). If the incoming call processing method “1” is read 
out (Step S804), the control unit 103 instructs the reproduc 
tion unit 106 to fade out the reproduction of music data, 
instructs the ring tone readout unit 109 to read out the ring 
tone from the ring tone Storage unit 110, and at the same 
time, instructs the reproduction unit 106 to fade in the 
reproduction of the read-out ring tone (Step S807). Thereby, 
the reproduction Sound Volume of music data V is faded out 
from v1 to 0 during the time of tists t2 as shown in a full 
line LA1, and at the same time, the Sound Volume of ring 
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tone is faded in from 0 to v3 during the time of tists t2 as 
shown in FIG. 13B. Next, after finishing the fade-out 
processing, the control unit 103 instructs the reproduction 
unit 106 to stop reproducing music data (Step S808), and 
records the resume file name 311 and the incoming call 
reproduction position information 312 (Step S809). Thereby, 
reproduction of music data is stopped (V=0) after the time of 
t=t2 has passed as shown in a full line LA1, and at the same 
time, only the ring tone is reproduced at a constant level of 
Sound volume V3 as shown in FIG. 13B. Here, when a user 
responds to a call by operating the input unit 101 or the like 
(t=t3) (Step S811), the communication unit 108 stops the 
processing of reading out the ring tone by the ring tone 
readout unit 109 so as to start communication. Thereby, the 
ring tone is stopped at the time of t=t3 as shown in FIG. 
13B, and only the communicating voice/Sound is outputted 
until finishing a talk. 
0115 Note that here that although the reproduction sound 
of music data is faded out and the ring tone is faded in at the 
Same timings t1 and t2 of Starting and finishing thereof, the 
reproduction Sound of music data can be faded out and the 
ring tone is faded in at a different timings. For example, the 
timing of Starting fade-out of the reproduction Sound of 
music data may be later than that of Starting fade-in of the 
ring tone, and the timing of finishing fade-in of the ring tone 
may be earlier than that of finishing fade-out of the repro 
duction Sound of music data, and Vice versa. Also, the 
fade-out Speed of reproduction Sound of music data may be 
faster than the fade-in speed of ring tone, and vice versa. 
Further, a user can adjust the fade-in/fade-out timings and 
Speed. In addition, although the ring tone is Stopped at the 
time of t=t3 by Starting communication, the ring tone can be 
fade out. 

0116. When a call is finished by a user's operation of the 
input unit 101 (t=t4), the communication unit 108 transmits 
a notice of finishing a talk to the control unit 103. When the 
control unit 103 receives a notice of finishing a talk (Step 
S901 in FIG. 11), it has the reproduction unit 106 reproduce 
the music data which was being reproduced when a call 
arrived (Step S904) according to the resume pattern stored 
in the resume method storage area 304 of the incoming call 
processing information storage unit 107 (Steps S902 and 
S903). Thereby, as shown in a full line LA1, reproduction of 
music data which was stopped during a talk (Sound volume 
v=0) is resumed at the volume v1 which is the sound volume 
when music data is reproduced after finishing a talk (t=t-1) 
and on receiving a call (t=t1). Note that although, in this 
case, the processing for controlling the Sound Volume is not 
executed when reproduction of music data is started by the 
resume processing, the fade-in processing may be executed 
when reproduction of music data is started by the resume 
processing. 

0117. In the above case (2), as shown in a dotted line 
LA2, if a call arrives at the time t=t1 while a user is 
reproducing music data at the Sound volume V=V1 (Step 
S801 in FIG. 10), the control unit 103, as it does in the case 
(1), reads out the incoming call processing method 309 of 
the registrant 306 (Step S803) if the caller's phone number 
matches the phone number 308 of the registrant 306 (Step 
S802). If they do not match each other, it reads out the 
incoming call processing method of the incoming call pro 
cessing method storage area 302 (Step S805). If the incom 
ing call processing method “2” is read out (Step S804), the 
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control unit 103 instructs the reproduction unit 106 to tune 
down the Sound Volume of the reproducing music data 
gradually to that for reproducing BGM, instructs the ring 
tone readout unit 109 to read out the ring tone from the ring 
tone Storage unit 110, and further instructs the reproduction 
unit 106 to fade in reproduction of the read-out ring tone 
(Step S806). Thereby, the reproduction sound of music data 
is, as shown in a dotted line LA2, gradually tuned down 
from the sound volume V1 to a specified volume V2 during 
the time of t1st st2 from the point of receiving a call, and 
after t2st, the music data is reproduced as BGM at the 
constant Sound Volume V2. On the other hand, the ring tone 
is faded in while it is being mixed with BGM reproduction 
sound, as shown in FIG. 13B during the time of tists t2, 
and after reaching a specified Sound Volume V3 at the time 
of t=t2, it is reproduced at the Sound volume V3. Here, if a 
user responds to a call (t=t3) (Step S811), the communica 
tion unit 108 executes the processing to Stop reading out a 
ring tone by the ring tone readout unit 109 So as to start 
communication. The BGM reproduction sound of music 
data is mixed with the communicating Voice/Sound and 
reproduced, and outputted from the headphones 3 or the 
Speaker 6, and at the Same time transmitted to the user's 
communicating partner. Thereby, as shown in FIG. 13B, the 
ring tone is stopped at the time of t=t3. In this case, too, the 
ring tone may be faded out instead of being Stopped. 

0118 When a call is finished (t=t4), the communication 
unit 108 transmits a notice of finishing a talk to the control 
unit 103. The control unit 103 instructs the reproduction unit 
106 to tune up the BGM reproduction sound volume of 
music data to the volume on receiving a call if the BGM 
reproduction is being done when a call is finished. Thereby, 
as shown in a dotted line LA2, the BGM reproduction sound 
Volume of music data V2 is returned to the reproduction 
Sound Volume of music data on receiving a call V1. Note 
that, in this case, the BGM reproduction sound volume V2 
may be, of course, tune upgradually to the Sound Volume on 
receiving a call V1. 

0119) Note that although BGM reproduction sound of 
music data is mixed with talking Sound and reproduced in 
this embodiment, BGM reproduction sound need not always 
be mixed with communicating voice/Sound, and the com 
municating voice/sound may be outputted from the right (or 
the left) speaker of the headphones 3 and the BGM repro 
duction sound of music data from the left (or the right) 
Speaker thereof, for example. 

0120) Further, although, in this embodiment, the BGM 
reproduction Sound of music data is also transmitted to the 
user's communicating partner, the mobile phone with music 
reproduction function of the present invention is not limited 
thereto. The BGM reproduction Sound of music data along 
with the communicating voice/Sound may be outputted from 
the headphones 3 or the speaker 6 only without being 
transmitted to the user's communicating partner. Thereby, 
there produces an effect that, when the user of the mobile 
phone with music reproduction function of the present 
invention has a call, if the receiver is also the user of the 
mobile phone with music reproduction function, the receiver 
can also enjoy BGM reproduction of other music data than 
the music data that the caller is listening to during a talk. 
Further, a user may set whether or not the BGM reproduc 
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tion Sound is transmitted to his/her communicating partner 
for each of his/her mobile phone. In addition, a user can Set 
it for each partner. 

0121. In the above case (3), a user does not reproduce 
music data when he/she receives a call. When the control 
unit 103 receives a notice of receiving a call from the 
communication unit 108 (t=t1) (Step S1001 in FIG. 12), it 
instructs the ring tone readout unit 109 to read out the ring 
tone, and instructs the reproduction unit 106 to fade in the 
reproduction of the read-out ring tone. Thereby, the ring tone 
is fade in as shown in FIG. 13B during the time of t1st st2 
from the point of receiving a call, being reproduced at the 
sound volume V3 when it reaches a specific volume V3 at the 
time of t=t2. 

0122) The control unit 103 checks the caller's phone 
number and the phone number 308 of each registrant 306 
(Step S1002), and if they match each other, it reads out the 
incoming call processing method 309 of the registrant 306, 
and if the readout incoming call processing method 309 is 
“2”, it reads out the BGM file name 310 (Step S1003). The 
control unit 103 waits for a notice of Starting communication 
from the communication unit 108 (Step S1005) since the 
read-out BGM file name 310 is not “0” (Step S1004), and 
when it receives a notice of starting communication (t=t3), 
it instructs the music data readout unit 104 to read out the 
tune data 203 of the read-out BGM file name 310 from the 
music data recording medium 105 and further instructs the 
reproduction unit 106 to reproduce the read-out tune data 
203 as BGM (Step S1006). The ring tone is stopped by the 
process of the communication unit 108. 

0123 Thereby, the ring tone is stopped as shown in FIG. 
13B when a call starts (t=t3), and on the other hand, as 
shown in a dashed line LA3, the BGM reproduction of the 
tune data 203 specified in the BGM file name 310 is started 
(v=V2) and mixed with the talking sound. The mixed BGM 
reproduction Sound is outputted from the headphones 3 or 
the Speaker 6 and transmitted to the user's communicating 
partner. Note that, in this embodiment, the BGM reproduc 
tion of the tune data 203 specified in the BGM file name 310 
may also be faded in. Also, although the BGM reproduction 
of the tune data 203 is started in wait for starting commu 
nication in the above embodiment, the present invention is 
not limited to this, the BGM reproduction or fade-in thereof 
may be started at the time of receiving a call (t=t1) or an 
appropriate point of time after receiving a call (t1stSt3). 
Further, although the above embodiment describes the BGM 
reproduction during a talk if the mobile phone 100 with 
music reproduction function receives a call, the present 
invention is not limited to this embodiment, and the BGM 
reproduction during a talk may be done even if the user of 
the mobile phone 100 with music reproduction function is a 
caller. In this case, the BGM reproduction sound can be 
mixed with the communicating Voice/Sound So as to be 
transmitted to the communicating partner or need not be 
transmitted. 

0124. After a call is finished (t=t4), the control unit 103 
instructs the music data readout unit 104 to Stop reading out 
the tune data 203 from the music data recording medium 
105, and further instructs the reproduction unit 106 to stop 
reproducing music data. Thereby, as shown in a dashed line 
LA3, the BGM reproduction of music data is stopped (v=0). 
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Note that, even in this case, the BGM reproduction of the 
tune data 203 may, of course, be faded out when it is 
Stopped. 

0125. As described above, the mobile phone 100 with 
music reproduction function of the present invention fades 
out the reproducing music on receiving a call and at the same 
time, fades in the ring tone, thereby producing an effect that 
a user who is reproducing music can distinguish it from the 
ring tone more comfortably. In addition, the mobile phone 
100 with music reproduction function offers various pro 
ceSSes on receiving a call, during a talk and after finishing 
a talk, respectively, thereby producing an effect that it can 
meet users diversified needs which may arise because it has 
both functions of music reproduction player and a mobile 
phone. 

0.126 FIG. 14A is a timing chart that shows the sound 
Volume transition of the music data reproduction Sound of 
the mobile phone 100 with music reproduction function if a 
user does not respond to a call within the time specified At. 
FIG. 14B is a timing chart that shows the volume transition 
of the ring tone of the mobile phone 100 with music 
reproduction function if a user does not respond to a call 
within the time specified At. In FIG. 14A, the Sound volume 
transition as shown in a full line la1 is Same as the Sound 
volume transition (1) as shown in FIG. 13A. The sound 
Volume transition as shown in a dotted line la2 is same as the 
sound volume transition (2) as shown in FIG. 13A. The 
Sound volume transition as shown in a dashed line la3 is 
same as the sound volume transition (3) as shown in FIG. 
13A. Therefore, since the Sound volume transitions on 
receiving a call (t1st st2) as shown in FIG. 14A and FIG. 
14B are same as those on receiving a call (t1stSt2) as 
shown in FIG. 13A and FIG. 13B, explanation thereof will 
be omitted. Note that t5=t1+At here. 

0127. In the case (1), although only the ring tone is being 
reproduced at a constant sound volume (v=V3) (t2stst5), a 
user does not respond to a call even after the Specified time 
At has passed (t=t5) since the call arrived (Step S811 in FIG. 
11). In this case, the control unit 103 instructs the reproduc 
tion unit 106 to fade out the ring tone, reads out the file name 
of the music data which was being reproduced on receiving 
a call (the resume file name 311), instructs the music data 
readout unit 104 to read out the music data of the read-out 
file name from the beginning thereof, and instructs the 
reproduction unit 106 to fade in and mix the read-out music 
data with the ring tone So as to start reproduction thereof. 
After the fade-out of the ring tone is completed (t=t6), the 
control unit 103 instructs the ring tone readout unit 109 to 
Stop reading out the ring tone, and instructs the reproduction 
unit 106 to stop reproduction of the ring tone (Step S812). 
On the other hand, when the reproduction sound of the 
music data which is being faded in reaches the Sound Volume 
on receiving a call (v=v1) (t=t6), the control unit 103 
instructs the reproduction unit 106 to reproduce the music 
data at the Said Sound Volume V1. 

0128. Thereby, at the same time when the ring tone is 
faded out as shown in FIG. 14B (t5stst6, v3 eve0), the 
reproduction of the music data which was Stopped on 
receiving a call is faded in again as shown in a full line lal 
in FIG. 14A (t5stst6, 0svsv1), returning to the repro 
duction condition on receiving a call. Note that although the 
reproduction of the music data which was Stopped on 
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receiving a call is resumed from the beginning thereof 
according to the present embodiment, the present invention 
is not limited to this embodiment, it may be resumed at the 
resume position based on other resume patterns, or may be 
resumed at the resume position based on the resume patterns 
stored in the resume method storage area 304. 
0129. In the case (2), if a user does not respond to a call 
even after the Specified time At has passed from the point of 
receiving a call (t=t5) while the ring tone at a certain volume 
(v=V3) is being reproduced with mixed with the BGM 
reproduction sound (v=V2) (t2st<t5), the control unit 103 
instructs the reproduction unit 106 to fade out the ring tone, 
and then instructs it to tune up the BGM reproduction sound 
volume of the music data v2 to the volume V1 on receiving 
a call. Next, after the fade-out of the ring tone is finished 
(t=t6), the control unit 103 instructs the ring tone readout 
unit 109 to Stop reading out the ring tone, and instructs the 
reproduction unit 106 to Stop reproducing the ring tone. 
0130. Thereby, as shown in FIG. 14B, at the same time 
when the ring tone is faded out as mentioned above 
(t5stst6, v32ve0), the sound volume of the music data 
which was being reproduced as BGM v2 is tuned up 
gradually to the Sound Volume V1 on receiving a call 
(t5stst6, V2s vsv1), as shown in a dotted line la2 in FIG. 
14A, returning to the reproduction condition at the point of 
receiving a call. 
0131) In the case (3), the control unit 103 executes the 
processing corresponding to Step S1001 through Step S1005 
in FIG. 12 after the communication unit 108 gives a notice 
of Starting a talk. However, Since the reproduction condition 
returns to that at the point of receiving a call before the 
communication unit 108 gives a notice of receiving a call, 
the BGM reproduction of music data is not done accord 
ingly, and only the ring tone is reproduced as shown in FIG. 
14B. 

0.132. As described above, according to the present 
embodiment, the mobile phone 100 with music reproduction 
function once executes the incoming call processing based 
on the incoming call processing method 309 or in the 
incoming call processing method Storage area 302 when it 
receives a call. Since it automatically returns the reproduc 
tion of music data to the condition before receiving a call if 
a user does not respond to a call within a specified time At, 
the user may just leave a call not responded if he/she has no 
will to respond to it or need not respond it by return as long 
as he/she can check receipt of a call and the caller's phone 
number, thereby producing an effect that a user need not 
bother to operate the input unit 101 to return to the original 
condition and therefore it is very convenient for him/her. 
0133) Note that above-mentioned embodiment is just an 
explanatory example of a System which promises the best 
effect lo under the present situation. The present invention 
may be embodied in other specific forms without departing 
from the Spirit thereof. Specifically, the present invention 
may be embodied in the following forms: 
0134. Although the music data recording medium 105 is 
described as a portable Semiconductor memory according to 
the present embodiment, the present invention is not limited 
to this, and it can be replaced with a Small-sized hard disk 
other than a portable Semiconductor memory, a built-in 
memory of the mobile phone 100 with music reproduction 
function or the like. 
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0.135 Although 3 types of resume patterns are explained 
according to the present embodiment, the present invention 
is not, of course, limited to this. Also, although the resume 
pattern Selected by a users input is Stored in the resume 
method storage area 304 according to the present embodi 
ment, the present invention is not limited to this, and the 
mobile phone 100 with music reproduction function may 
Select the resume pattern at random. 
0.136 Note that although it is assumed in the present 
embodiment that the music data obtained via electronic 
music distribution is recorded in the music data recording 
medium 105 So as to be reproduced, the present invention is 
not limited to this. For example, ambient Sound which a user 
himself/herself recorded or obtained in another way such as 
conversation in conference, babbling Sound of a Stream, 
noise of busy train Station is converted into a file format and 
recorded in the music data recording medium 105 along with 
the above-mentioned music data, and the file thereof may be 
reproduced as BGM. 
0.137 Although the sound volume is tuned down to a 
Specified Volume when the music data is reproduced as 
BGM in the above-mentioned embodiment, the present 
invention is not limited to this, and even in the BGM 
reproduction thereof, the music data can be just mixed with 
the communicating Voice/Sound and reproduced at the same 
Volume as it was before receiving a call. In this case, a user 
can control the BGM reproduction sound volume by oper 
ating the Volume control buttons on the music reproduction 
control key unit 9 or the music reproduction control key unit 
13. Or, a user can set the BGM reproduction Sound volume 
beforehand. 

0.138. Note that although the ring tone is always repro 
duced in the above-mentioned embodiment on the assump 
tion that a user responds to a call when a call arrives, the 
present invention is not limited to this, and the ring tone need 
not be reproduced depending on a caller. In this case, a user 
registers the phone number of the caller whom the user will 
not respond to in the phone number 308 of the phone book 
Storage area 301, Stores “0”, for example, in the incoming 
call processing method 309 for the registrant. The control 
unit 103 examines the phone book storage area 301 when a 
call arrives, and if the incoming call processing method 309 
is “0”, completes the incoming processing without executing 
any processing. Thereby, Since the Sound Volume of the 
music data is not tuned down even if the music data is being 
reproduced on receiving a call without reproduction of the 
ring tone, a user, if he/she knows the caller's phone number, 
can register it and Store “0” in the incoming call processing 
method 309, thereby producing an effect that a user can 
enjoy music without being bothered by a Silent call, nuisance 
call or a call from an unwelcome perSon. 

INDUSTRIAL APPLICABILITY 

0.139. Although a mobile phone is described in the form 
of the present embodiment, the present invention is appli 
cable to a mobile phone with a music reproduction function, 
a PDA (personal digital assistant) with a music reproduction 
function or a phone function, and a portable communication 
device with a music reproduction function and a phone 
function. 

1. A mobile phone with a content reproduction function, 
Said mobile phone comprising: 



US 2005/0239446 A1 

a reproduction unit operable to reproduce a content; 

an incoming call detection unit operable to detect an 
incoming call from outside; 

a ring tone outputting unit operable to output a ring tone; 

a stop unit operable to instruct Said reproduction unit to 
Stop reproduction of the content after fading out the 
content, and to instruct said ring tone outputting unit to 
output a ring tone while fading in the ring tone, when 
Said incoming call detection unit detects an incoming 
call while Said reproduction unit is reproducing the 
content, 

a resume method storage unit operable to Store informa 
tion indicating at least two reproduction resume meth 
ods, and 

a control unit operable to Select one of the at least two 
reproduction resume methods Stored in Said resume 
method Storage unit, to specify a reproduction Start 
position of the content based on the Selected reproduc 
tion resume method, and to instruct Said reproduction 
unit to reproduce the content from the Specified repro 
duction Start position, after reproduction is stopped by 
Said reproduction unit in accordance with the instruc 
tion from Said stop unit and a conversation finishes, 

wherein the at least two reproduction resume methods 
include at least one of a method to reproduce the 
content from a beginning of the content which was 
being reproduced just before being Stopped, a method 
to reproduce the content from a point at which the 
reproduction of the content was stopped, and a method 
to jump back to the content for a specified time from a 
point at which the reproduction of the content was 
Stopped and to restart the reproduction of the content at 
the point. 

2. The mobile phone according to claim 1, 

wherein Said resume method storage unit includes a 
resume position information Storage unit operable to 
Store per the content, resume position information 
indicating at least one break point of content, and 

one of the at least two reproduction resume methods is a 
method to reproduce the content from the at least one 
break point indicated by the resume position informa 
tion just before a point at which the reproduction of the 
content was stopped. 

3. The mobile phone according to claim 1, further com 
prising: 

a reproduction resume method memory unit operable to 
memorize a reproduction resume method designated by 
a uSer, 

wherein Said control unit is operable to instruct said 
reproduction unit to reproduce the content based on the 
designated reproduction resume method. 

4. The mobile phone according to claim 1, further com 
prising: 

a measurement unit operable to measure a call duration, 

wherein Said control unit is operable to instruct said 
reproduction unit to reproduce the content from the 
beginning of the content which was being reproduced 
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just before being Stopped, when the call duration mea 
Sured by Said measurement unit exceeds a predeter 
mined duration. 

5. A content reproduction method of a mobile phone with 
a content reproduction function for Storing information 
indicating at least two reproduction resume methods in a 
memory in advance, Said content reproduction method com 
prising: 

reproducing a content; 
detecting an incoming call from outside; 
outputting a ring tone; 
temporarily Stopping reproduction of the reproduced con 

tent after fading out the content, and outputting a ring 
tone while fading in the ring tone, when an incoming 
call is detected while the content is being reproduced; 
and 

Selecting one of the at least two reproduction resume 
methods Stored in the memory, Specifying a reproduc 
tion Start position of the content based on the Selected 
reproduction resume method, and resuming reproduc 
tion of the content from the Specified reproduction Start 
position, after reproduction is stopped and a conversa 
tion finishes, 

wherein the at least two reproduction resume methods 
include at least one of a method to reproduce the 
content from a beginning of the content which was 
being reproduced just before being Stopped, a method 
to reproduce the content from a point at which the 
reproduction of the content was stopped, and a method 
to jump back to the content for a specified time from a 
point at which the reproduction of the content was 
Stopped and to restart the reproduction of the content at 
the point. 

6. A program embodied on a computer readable medium 
for execution by a computer of a mobile phone with a 
content reproduction function for Storing information indi 
cating at least two reproduction resume methods in a 
memory in advance, Said program comprising: 

computer readable program code operable to reproduce a 
content, 

computer readable program code operable to detect an 
incoming call from outside; 

computer readable program code operable to output a ring 
tone, 

computer readable program code operable to instruct Said 
computer readable program code operable to reproduce 
a content to Stop reproduction of the content after 
fading out the content, and to instruct Said computer 
readable program code operable to output a ring tone to 
output a ring tone while fading in the ring tone, when 
Said computer readable program code operable to 
detect an incoming call detects an incoming call while 
Said computer readable program code operable to 
reproduce a content is reproducing the content; and 

computer readable program code operable to Select one of 
the at least two reproduction resume methods Stored in 
the memory, to Specify a reproduction Start position of 
the content based on the Selected reproduction resume 
method, and to resume reproduction of the content 
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from the Specified reproduction Start position, after reproduction of the content was stopped, and a method 
reproduction is stopped and a conversation finishes, to jump back to the content for a specified time from a 

point at which the reproduction of the content was wherein the at least two reproduction resume methods 
Stopped and to restart the reproduction of the content at include at least one of a method to reproduce the 

content from a beginning of the content which was the point. 
being reproduced just before being Stopped, a method 
to reproduce the content from a point at which the k . . . . 


